Background A number of advanced cancer patients are suffering from physical and psychosocial burdens because of cancer cachexia, and these burdens also greatly impact on their family members and relationships between patients and family members. It is necessary to consider the psychosocial impact of cancer cachexia on family members of advanced cancer patients.
Introduction
A great number of advanced cancer patients are suffering from physical and psychosocial burdens because of cancer cachexia, and these burdens also greatly impact on their family members and relationships between patients and family members. [1] [2] [3] Involuntary weight loss is a main symptom of cancer cachexia, and it is linked to the deterioration of physical function, quality of life, nutritional status, treatment outcomes, and survival in advanced cancer patients. [4] [5] [6] [7] [8] Weight loss often follows anorexia and declining food intake, and thus, these are causes of eating-related distress for patients and family members. [1] [2] [3] In a survey of 2074 bereaved family members, 78% remembered the anorexia the patient had experienced, and 23% perceived the patient as very distressed by the anorexia. 9 In addition, perspectives on declining food intake often conflict between patients and family members, 1, 10, 11 and eating habits of patients are influenced by family members. 12, 13 These are also causes of eating-related distress for both patients and family members. [10] [11] [12] [13] Therefore, it is necessary to consider the psychosocial impact of cancer cachexia, [1] [2] [3] [10] [11] [12] [13] and currently the consensus that nutritional support is important to treat malnutrition due to cancer cachexia is growing. 14 However, the psychosocial impact of cancer cachexia on family members is poorly understood, and their eatingrelated distress and need for nutritional support have not been clarified. [1] [2] [3] This study was, therefore, designed to investigate the prevalence of eating-related distress and need for nutritional support of family members when the advanced cancer patients become unable to take nourishment orally in inpatient hospices, to categorize eating-related distress of family members, and to explore the association between their eating-related distress and depression.
Methods
The present study was carried out as part of the Japan Hospice and Palliative Care Evaluation Study 3, a cross-sectional anonymous nationwide survey of bereaved family members of cancer patients to evaluate quality of care, quality of death and dying of the patients, and bereaved family outcomes, including depression and complex grief. The main study included bereaved family members of cancer patients who had died in either of the three palliative care settings (general ward, inpatient hospice, or home), and this study included a subpopulation of the main study: bereaved family members of cancer patients who had died in inpatient hospices.
In May 2014, we mailed a questionnaire to the primary caregiver listed in the hospital medical chart of each patient according to previous surveys in Japan. 15, 16 If family members did not want to participate, we requested them to return the questionnaire with 'no participation' indicated. We again mailed the questionnaire in June 2014 to non-responding subjects. The completion and return of the questionnaire were regarded as consent to participate in this study. Ethical and scientific validity was confirmed by the institutional review board of each hospital.
Subjects
Primary physicians identified potential participants with the following inclusion criteria: (i) bereaved adult family members of an adult cancer patient who had died in an inpatient hospice (one family member was selected for each patient); (ii) capable of replying to a self-report questionnaire; (iii) aware of the diagnosis of malignancy; and (iv) no serious psychological distress recognized by the primary physician. The last criterion was the same as in previous surveys 15, 16 and was adopted on the assumption that primary physicians were able to identify family members suffering from serious psychological distress because they were closely involved in caring for relatives of patients in inpatient hospices.
Questionnaire
The questionnaire for this study was developed by the authors on the basis of a systematic literature review and discussion among the authors. [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] Face validity of the questionnaire was confirmed by a pilot test with five bereaved family members and four physicians.
The first question was about the mental status of family members when they were caring for the patient; they were evaluated by the degree of agreement with the following statements on a 4-point Likert-type scale of 1 (good) to 4 (poor).
Questions concerning eating-related distress of family members were composed of 19 items (Table 2) ; they were evaluated by the degree of agreement with the following statements on a 4-point Likert-type scale of 1 (no) to 4 (frequently).
We then asked whether family members had the need for the following five items, with an answer of 'yes' or 'no': (i) you would like to receive nutritional support for the patient from medical staff members; (ii) you would like to receive sufficient explanations about the reasons for the anorexia and weight loss of the patient; (iii) you would like to be provided with ideas on how to improve the patient's food; (iv) you would like to receive intervention regarding conflict concerning eating and food between you and the patient; and (v) you would like your eatingrelated distress to be monitored (Table 3) .
We also requested family members to answer the Patient Health Questionnaire 9 (PHQ-9), which is a self-administered questionnaire composed of nine items to screen depression. A PHQ-9 score ≥ 10 means that an answerer may suffer from major depression.
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Statistical analyses
Descriptive statistics were used to show the characteristics. We calculated the proportion of family members with a 95% confidence interval (CI) with regard to the questions.
We then used explanatory factor analysis, using the principle method with a promax rotation. According to the results of the factor analysis, attributes with factor loadings less than 0.4 (standardized regression coefficient) were deleted. We also calculated Cronbach's alpha coefficients.
We divided subjects into two categories regarding presence or absence of major depression (PHQ-9 scores ≥ 10 or <10). Multiple logistic regression analysis was performed to identify independent determinants of major depression using demographics, mental status, and factors of eating-related distress, which were extracted with factor analysis.
Results
In the main study, 175 institutions [general ward (20) , inpatient hospice (133), and home (22) ] agreed to participate, and 10 715 family members were included. In this study, 133 inpatient hospices and 925 family members were included. Finally, 925 questionnaires were sent to them, and 702 were returned (response rate, 75.9%). Among these, 70 refused to participate, and 74 were excluded because of missing data on eating-related distress. Thus, 558 were analysed for the factor analysis. In addition, 33 and 40 were excluded because of missing data on PHQ-9 and other covariates, such as age, sex, relationship, and mental status, respectively. Thus, 485 were analysed for multiple logistic regression analysis.
Characteristics of participants
Characteristics of participants are shown in Table 1 . Characteristics of patients were as follows: the mean age ± standard deviation was 72.7 ± 11.4 years, 55.0% were men, and the mean number of hospital days was 39 ± 53. Upper and lower gastrointestinal tracts (26.9%) were the most common primary cancer site, followed by lung (22.6%) and liver, biliary system, and pancreas (18.6%). As for bereaved family members, the mean age was 60.3 ± 12.0 years, 33.7% were men, 9.9% and 43.9% had good or moderate mental status, respectively, and spouses made up 44.1% and children 37.5%.
Eating-related distress of family members
The prevalence of eating-related distress is shown in Table 2 .
'I served what the patient wanted without consideration of calories and nutritional composition' was highest (75.1%), and 'I tried making many kinds of meals for the patient' and 'I was concerned about planning meals for the patient every day' followed (63.0% and 59.4%, respectively). 'I experienced conflict about the patient's daily diet with him/her', 'I felt disregarded when the patient could not eat meals which I made', and 'I thought that the patient could not eat because of a lack of effort on his/her part' were very rare (7.8%, 4.7%, and 2.1%, respectively).
Need for nutritional support of family members
The prevalence of need for nutritional support is shown in Table 3 . Their need for nutritional support for their patients was high (72.2%), and need for explanations about the reasons for anorexia and weight loss of patients was moderate (41.4%), while need for intervention regarding conflict between the patient and family members and need for the family member's eating-related distress to be monitored were low (27.8% and 20.8%, respectively).
Factor analysis
In accordance with the aforementioned item reduction procedure, 14 attributes for core domains were selected. The results of the factor analysis for core domains are shown in Table 4 . The following four domains were identified: (factor 1) feeling that family members forced the patient to eat to avoid death, (factor 2) feeling that family members made great efforts to help the patient eat, (factor 3) feeling that eating was a cause of conflicts between the patient and family members, and (factor 4) feeling that correct information was insufficient.
Multiple logistic regression analysis
Results of multiple logistic regression analysis performed to identify independent determinants of major depression using demographics, mental status (good/moderate and fair/poor), and the Values are mean ± standard deviation, or n (%). Total percentages do not equal 100% because of missing values. a Others include children-in-law, siblings, and parents of the patient.
Eating-related distress of families of advanced cancer patients four factors of eating-related distress are shown in Table 5 . Data for factors 1, 2, and 4 were classified into three categories (no, occasionally/sometimes, and frequently) and data for factor 3 into two categories (no and occasionally/sometimes/frequently) after merging due to lack of data.
Spouse, fair/poor mental status, factors 1, and 4 were identified as independent determinants of major depression [odds ratio (OR) 3.27 (95% CI 1.24-8.60), P = 0.02; OR 4.50 (95% CI 2.46-8.25), P < 0.001; OR 2.51 (95% CI 1.16-5.45), P = 0.02; OR 2.33 (95% CI 1.13-4.80), P = 0.02, respectively] ( Table 5) .
Discussion
Eating-related distress and need for nutritional support of family members of advanced cancer patients have not been clarified. To the best of our knowledge, this study is the first large quantitative survey designed to investigate the prevalence of eating-related distress and need for nutritional support of family members, to categorize their eating-related distress, and to explore the association between their eating-related distress and depression.
In this study, nutritional support means that medical staffs with specific nutrition, such as trained physicians, dietitians, pharmacists, and nurses, provide individualized and tailored nutritional support and advice to each patient. Eating-related distress is emotional strains in advanced cancer patients and their family members caused by anorexia and weight loss of patients. Negative impact of cancer cachexia is simply defined as disease-related anorexia and weight loss.
In studies investigating eating-related distress of family members of advanced cancer patients, their responses to I experienced conflict about the patient's daily diet with him/her. 42 (7.8, 6-10) 537 I felt disregarded when the patient could not eat meals which I made. 25 (4.7, 3-7) 528 I thought that the patient could not eat because of a lack of effort on his/her part. declining food intake and weight loss of patients were described as three separate sub-processes: 'fighting back', 'letting nature take its course', or 'waffling', the latter referring to vacillating between the first two patterns. [25] [26] [27] In this study, the top 5 of the 19 items (48.9-75.1%) were categorized as 'fighting back' and the sixth item (48.5%) as 'letting Others include children-in-law, siblings, and parents of the patient. Depression was diagnosed when the total score of the Patient Health Questionnaire 9 was 10 points or greater.
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Eating-related distress of families of advanced cancer patients nature take its course'. Thus, the sub-process of 'fighting back' by family members can cause distress. This study revealed that over 70% of family members needed nutritional support for their patients and over 40% would like to have received sufficient explanations about the reasons for anorexia and weight loss of the patient. This is consistent with a previous study, in which the main causes of psychosocial burdens of advanced cancer patients and family members were lack of knowledge about cancer cachexia, unsuccessful attempts to increase body weight, and expected occurrence of death.
2 A study reported eatingrelated distress when the reality of eating differed from the expectations of eating. 20 In our previous preliminary study, specific support, such as 'attention to patient's distress about eating' and 'explanation of the reasons for anorexia and weight loss', was needed by many patients, and it might alleviate their eating-related distress. The study also suggested that hopelessness, fretting, and a shortage of information aggravated their distress. 31 In Japan, inpatient hospices anorexic-cachectic cancer patients are often treated with drugs, for example, corticosteroids, while they scarcely receive specific nutritional support maybe because medical staff members in hospices tend to withhold aggressive care. Eating-related distress of patients and their family members in Japan may be induced against such background. In addition, the identified four domains (Table 4 ) indicated where the focus of intervention for eating-related distress of family members should be.
This study, as well as previous studies, indicated that medical staff members might contribute to the relief of patients and family members by giving advice on how to avoid futile activities and by explaining why anorexia and weight loss become irreversible. 23 ,31 Thus, we should explain the mechanism of cancer cachexia as simply as possible, and this may contribute to the relief of patients and family members by paying attention to their distress and by appreciating their efforts to cope.
In this study, the experience of conflicts over food was one of the lowest frequency items (7.8%) among the 19, while the need for intervention in such conflicts was moderate (27.8%). It seems that overt emotional conflicts over food in families in Japan inpatients hospices seldom occur despite family members' latent distress. In contrast, Reid et al. 10 suggested that reduced dietary intake frequently became a source of conflict between patients and their family members in inpatients and outpatients units, while the prevalence of conflict was unclear.
Patients ate not because they wanted food but because they wanted to satisfy their family members, who were encouraging them to eat. Family members often experienced feelings of rejection of their affection when food was refused by patients. 9, 10 Changes in food preferences and eating habits induced conflict between patients and family members, because they failed to see weight loss as an inevitable consequence of cancer cachexia. The family members unintentionally caused unnecessary pressure on patients to eat. While patients often felt dejected and harassed because of this conflict, family members also suffered. Contrary to family members' intention, their approach to the eating problem can become a barrier to food intake. 10, 18 In addition, anorexia is one of the most distressful symptoms in the last week of life in advanced cancer patients, but family members fail to rate it as important. 29 A qualitative study suggested that perspectives of patients might not necessarily be shared by their family members and that anorexia of the patients was indeed a source of eating-related distress and conflict within the family. 35 We can support patients and family members in managing conflict over food. We can draw from our own experiences of patients and family members who have found effective ways of managing conflict. Sharing this experiential knowledge can demonstrate that disagreements over food can be temporary and present ideas that enable patients and family members to see new ways of managing their problems. 18 Our results imply that spouses have a higher risk of depression by loss of their partner. Negative impacts of cancer cachexia affect cooking at home, the couple's daily eating habits, and their spousal relationship.
1 When food was rejected by patients, the family members, especially women, responded in two ways. First, they experienced feelings of guilt and fault, because they believed that not offering food might have been viewed as neglect on their part. Second, they became angry when patients declined food that they prepared. 9, 10 Another study suggested that family members' eating-related distress was more pronounced in women than in men because women expressed their caring through the preparation and serving of food. 35 Female partners were more concerned about male patients' weight loss than patients themselves, and patients felt more pressure to eat from partners than they had estimated. 23 Our results also imply that bereaved family members who feel that they forced the patient to eat to avoid death and those who feel that correct information was insufficient have a higher risk of bereavement depression.
Although it seems to be difficult to identify family members who may be suffering from depression, this study indicates that a female spouse who is excessively concerned about the patient's daily diet without sufficient knowledge has a higher risk of depression by loss of her partner. Thus, we should give advice on how to avoid futile activities and explain why anorexia and weight loss become irreversible to prevent bereaved family members' depression.
Despite the strengths of a large multicenter study and high response rate, this study has several limitations. First, the survey subjects were family members, and care strategies suggested from this study are for family members. The distress of a symptom is unique to the patient and most accurate when described by the patient. Family members tend to overrate the intensity of symptoms 29 and experience more eatingrelated distress than patients (87% versus 36%). 36 We do not, however, believe that this is a weakness of this study because family members are a main subject for palliative care. Second, the study subjects were limited to family members of patients admitted to inpatient hospices, and non-responding subjects were not included in the analysis, so the findings cannot be generalized to other settings. Third, we cannot affirm that the patients of responding subjects were suffering from cachexia. However, upper and lower gastrointestinal tracts (26.9%) were the most common primary cancer site, followed by lung (22.6%) and liver, biliary system, and pancreas (18.6%) in this study. This may indicate that most patients were suffering from cachexia. Fourth, there may have been recall bias because of the retrospective design of the study, including self-assessment of mental state. Fifth, the questionnaire for this study had not been validated. However, there is no validated tool to estimate eating-related distress of advanced cancer patients and their family members. Sixth, several yes/no questions have the potential to be affected by acquiescence bias. However, results of four items of five with an answer of 'yes' or 'no' were not high (Table 3 ). This may mean that influence of acquiescence bias was slight. Seventh, we cannot compare backgrounds between participating and non-participating subjects, and thus there might be a systematic bias.
Conclusions
A number of family members of advanced cancer patients admitted to inpatient hospices experienced high levels of eating-related distress and had a need for nutritional support for their patients. Sufficient explanation about the reasons for anorexia and weight loss of patients (i.e. mechanism of cancer cachexia) may contribute to the relief of patients and family members and alleviate their eating-related distress. Further surveys need to be developed to establish indicators and outcomes of care for eating-related distress of advanced cancer patients and family members.
